The objective of the study is to comprehend the feasibility for construction plan of smelter plant to process the nickel laterite into ferro-nickel (Fe-Ni). PT. Macika Mineral Industries (PT. MMI), located at Lolowua village South Konawe, Southeast Sulawesi will implement such a plan Law No. 4 of 2009 on Mineral and Coal Mining obliges the mining investors to process the minerals into semi-finished or finished products in the domestic country before selling them abroad. The raw materials for PT. MMI smelter plant will be supplied by PT. Macika Mada Madana (PT. MMM) as one of PT. MMI group members PT. MMI is the holder of Production Operation Mining Permit that covers an area of 705 Ha and is located in Watudemba village, Palangga District and Keono Village, South Palangga District, South Konawe Regency. The mining area of PT. MMI is located 7 km from the PT. MMM planed plant. The total Ni reserve owned by PT. MMM is 18,930,700 tons. Of 18,930,700 ton reserves; 4,390,645 tons belongs to the measured one performing the average grade of nickel and iron around 1.97 and 23.14% respectively while around 14,540,055 tons that contain the average grade of nickel and iron about 1.92 and 23.14% respectively goes to the inferred reserve. PT. MMI requires 960,000 tons per year of Ni raw material it means that PT. MMM can supply the processing plant up to 20 years. Net present value (NPV), internal rate of return (IRR), return on investment (ROI), payback period (PBP), benefit cost ratio (B / CR), and breakeven point (BEP) are the criteria for evaluating the financial need of PT. MMI. The results showed that the NPV was about US$ 726,883,479 while the IRR and the ROI were around 18.00% and 212.90% respectively. Calculating the PBP and the B/C achieved 6.19 years and 3.21 correspondingly. The reached BEP was US$ 754 per ton for the production of 50,504 tons. The analysis showed that the construction of ferronickel (Fe-Ni) plant by PT. MMI was financially acceptable to be. However, using several variable measurements in analyzing the sensitivity of the business, namely by the selling price of ferro-nickel is assumed to be reduced by 5% and production cost is increased by 5%, the plan is not sensitive to decreasing selling price and increasing production cost.
INTRODUCTION
South Konawe retains a significant nickel ore resource. However, the resources have not yet provided an optimal economic benefits as the material is sold in the raw material (Permana, 2010) . Based on the data from Mining Office of Energy and Mineral Resources South East Sulawesi (Dinas Pertambangan Provinsi Sulawesi Tenggara, 2015) , the nickel ores at Southeast province spread into 313.79 Ha performing the resource of 97.40 billion tons (Table 1) . Referring to the functions of forest resources, the status of nickel areas at Southeast Sulawesi can be divided into protected and cultivation areas, namely with wide 152.20 thousand and 161.59 thousand hectares respectively.
In line with the national policy mandated by Law No. 4 Year 2009 on Mineral and Coal, and is regulated by the Ministry of EMR Regulation No. 8 in 2015 that obliges all mining permit holders to process and purify the mining products in the country prior to exporting it (Kementerian Perdagangan, 2013) . PT. MMI plans to construct a ferronickel (Fe-Ni) processing plant in South Konawe at which the laterite ore is available in such the district. The plant construction is a response of PT. MMI to the government policy in terms of a acquiring the approval to export the nickel in which its grade corresponds to the MEMR Regulation No. 8 year 2015.
Financial analysis needs to be conducted prior to constructing the plant, to determine whether such the plant is feasible or not as well as to find out its benefits and investment capabilities in providing profits to the company. The disconnected link of the nickel value added still weakens the domestic industry-user due to the raw material needs to be imported while the Indonesian nickel resources is significant. The central and the local governments look forward that PT MMI constructs a benefit nickel processing and refining plant at South Konawe Regency. Criteria to evaluate that the plant construction is feasible or not includes net present value (NPV), internal rate of return (IRR), return on investment (ROI), payback period (PBP), benefit cost ratio (B/C R) and breakeven point (BEP).
PT.MMI is located in the Lolowua village, Southeast Sulawesi. The plant construction is conducted by Brill Mineral Industries China (BMIC). As the owner of the technology, BMIC will also operate the plant along with PT. MMI. Location of PT MMI is shown in Figure 1 . From year 5 to 20, the company requires the raw materials of 960,000 tons due to the end of year 4, the company"s furnace will have two additional lines. The total lines will be 4.
Referring to the 960,000 tons of raw materials PT. MMI will obtain adequate nickel laterite ore supplies to meet the needs of the processing and purification/smelter plant for more than 20 years of production period. Total reserves of PT. MMM will likely be added, it is caused the company will conduct further exploration, and based on data from the Mining Office of South East Sulawesi province, there is a large amount of nickel resources available at South Konawe Regency reached 4.34 billion tons (Table 1) .
PT. MMI plans to sell the ferronickel products to the China market. The selling price is based on the formula of nickel selling price at the LME market using a free on board (FOB) system that based on the longterm and the short-term contracts as well as the spot sales. The payment method uses irrevocable letter of credits (LC) and the FOB sales value in the mother vessel. While, for calculating the quality and quantity of such products, the company uses surveyors. The produced ferronickel contains 10-12% Ni. A type of a blast furnace using a charcoal as a fuel and a reductor in the medium and small sizes has been operated in Brazil since several decades. The feeds put into the blast furnace include the iron ore or its agglomerated form, charcoal or cokes and flux materials. The air in the stove is heated at 7.000 o C. The required energy comes from carbon material. Such the materials are also consumed in the reduction process to a perfect condition performing by small FeO content in the slag or even no FeO anymore (Kartaman, Al Hasa and Paid, 2013) . PT. MMM supplies the ore from its mine area and then is sent to the MBF location, 7 km from the mine mouth. Due to its high water content, the ores are then dried and heated prior to going to the MBF. The iron-and nickel oxides are reduced to be the iron-nickel alloy slag. The slag is assumed to contain the Ni and the S around 9-10% and 7-9% respectively. Processing the -10 mm-slag requires expensive equipment and its result is insignificant. This causes a high cost of Ni processing. As a result, PT MMI sells the slag to other industries that are interested in processing such a slag. PT MMI will apply the technology from China when processing the nickel ores. China has succeeded to develop and produce the nickel pig iron (NPI) and the ferronickel (Fe-Ni) in recent years. The goal is to open the market with China as a partner and also as the owner of the technology. Accordingly; for the time being, marketing of such products will go to China and its partner.
Based on the research by Haryadi in 2016, constructing the nickel processing and refining plants will provide a positive economic impacts on the economy of Southeast Sulawesi. However, constructing plants in such a region needs to conduct a financial analysis to determining feasible or not to build the plants (Haryadi, 2013) . The purpose to analyze the financial aspects of the feasibility study for constructing ferronickel smelting plant plan of PT. MMI is to determine the investment plan by comparing the expenditure and the revenue, such as fund availability, capital cost, and project ability to repay the funds on specified time (Afandi, 2014) . The success of the project is the most important goals for the investors, contractors, and especially the product users (Honesti and Djali, 2012). The parameters used for assessing the financial analysis includes net present value (NPV), internal rate of return (IRR), return on investment (ROI), payback period (PBP), benefit cost ratio (B / CR) and breakeven point (BEP), (Fahmi, 2011) .
A feasible or not feasible project can be evaluated from the efficiency of the usage fees as well as the ratio between the total revenue and the total costs (Khumairoh, 2013) . If the project is worth to be conducted, it should refer to BCR > 1; IRR > the prevailing bank rate; PBP returns < the project life; labor productivity > the prevailing wage rate; income > the business expenses. The loss can be avoided if the company refers to those above items (Baroto and Ariani, 2010) . According to (Ermiati, 2011) , the most important thing is the product can meet the raw material requirements as needed by industrial users as well as the product can improve valueadded economy for the surrounding region (Rusdiana and Martono, 2014) .
METHODOLOGY
PT. Macika Mineral Industries provided the primary data to be analyzed. The supporting data were obtained from the Department of Mines and Energy of the Province of Southeast Sulawesi, the Regional Planning Agency of Southeast Sulawesi province, the Central Bureau of Statistics of Southeast Sulawesi province while the comparative data were derived from various journals, theses and proceedings. The primary data were analyzed using the parameters: NPV, IRR, ROI, PP, B/C, and BEP.
RESULTS DAN DISCUSSION
The feasibility analysis was conducted only to financial aspects from PT. MMI. Early 2017, the company will develop two MBFs Each MBF retains a capacity of 80 m 3 respectively. The MBF products will be 54,000 tons ferronickel containing the grade of 10-12% Ni or averagely at 11.74% Ni. The use of soft coke for the energy at relatively cheap prices is expected to reduce the production costs. Such the energy costs is still the largest part of the overall production cost. The construction cost of 2 furnaces will spend US $ 29,226,288 that is used for the development of production facilities, infrastructures and the purchase of machineries and equipment.
The required working capital is US $ 5,494,893 that goes for the operational of the smelter plant at the first months of the activities. Such a working capital is needed for starting the production at a 60-% trial and run capacity, with the expectation that the next production can be financed by the result of ferronickel selling. Those included in the operational costs are the purchase cost for compensating the ore at all mining activities, the operating costs of PT MMI, the procurement costs for supporting materials and energy raw materials (Table 2) . (Table 3 ). The project life is estimated for 20 years; it means that the ferronickel will begin to be produced in 2017 until 2036 (20 years). (Table  4) . Production activities occurs 3 shifts per day. The exchange rate of the dollar in October 2016 during the financial feasibility analysis was 1 US $ = IDR 13.100. The production cost for processing nickel ore into ferronickel is US $ 81,462,249 (Table 5 ). The primary selling at this time is exporting the materials to China with the assumption that the LME price of the ferronickel is US $ 1,613 per ton Fe-Ni with the conditions free on board (FOB) condition on the mother vessel. This results in the sales revenue is amounted to US $ 87,102,000 at the production rate of 54,000 tons of Fe-Ni and the amount of US $ 174,204,000 at the production rate of 108,000 tons of Fe-Ni. Table 5 summarizes the all assumptions above while Table 6 shows the net cash flow of such a company. Calculation of all financial feasibility parameters for PT MMI net cash flow is shown in Table 7 and 8. 1974 726,883,479 5.3842 726,237,391 Using the same measurement variables with the financial analysis of PT. MMI for analyzing the business sensitivity, namely the selling price of ferro-nickel (Fe-Ni) is assumed to be downgraded to 5% (Table 9) and the production costs is increased to 5% (Table 10) , the plan for constructing smelter plant is not sensitive to the decrease of selling prices and the increase of production costs. By both the sensitivity calculation of nickel laterite smelter plant into ferronickel, it is going to be commercialized by PT.MMI although the sale price is lowered by 5% or the cost of production increased by 5%. It is still well worth to run. 
CONCLUSIONS
The ferronickel smelting plant of PT. Macika Mineral Industries is feasible to be built. Economic evolution using project evaluation method with the assumption of 15% interest rate and project life of 20 years shows that:
-the obtained net cash flow is US $ 134,882,813. Such an amount is higher than that of the production cost incurred by the company; -a positive net cash flow of US $ 726,883,479 is obtained at NPV of 15% DF; -an 18-% DCF ROR/IRR is obtained from 30-% equity financing and 70-% loan capital. The loan capital is higher than the 15-% DF; -PBP of 6.19 years results in the investment return of the profits is faster than that of the 20-year project life; -the minimum 15% or BEP on DCF ROR/IRR occurs at the fixed selling price and result in the condition of BEP production levels around 50.504 tons, while the selling price of BEP is US $ 754 / ton. The sensitivity calculation when the sale price is lowered by 5% show that the company is still worth to be developed. The economic calculations using the project evaluation method and the assumption of sale price lowered by 5% is as follows:
a. the obtained net cash flow is US $ 125,041,313. This number is higher than that of the production cost; b. the NPV at 15% DF provided a positive net cash flow around US$ 673,847,637; c. the 30-% equity and the 70-% loan capital yield 18% of DCF ROR/IRR. Such a figure is higher than that of the 15-% expected DCF; d. the PBP is 6.19 years to get faster the investment return from the achieved profits than the 20-year project life. e. the minimum 15% BEP on DCF ROR / IRR occurs when the selling price is fixed, the BEP condition at sale production level is 53,174 tons, while the BEP selling price is US$ 754.00 / ton.
Raising the production cost to 5% shows that, the company is still worth to be implemented. It indicates that: a. the obtained net cash flow is US$ 131,827,979. Such a figure is higher than that of the production cost; b. the positive net cash flow of US $ 710,420,980 is obtained at NPV of 15-% DF; c. the 30-% equity and the 70-% loan capital yield 18% of DCF ROR/IRR. Such a figure is higher than that of the 15-% expected DCF; d. the PBP is 6.19 years to get faster the investment return from get faster profits than from the achieved the project"s life 20-year; e. the minimum 15-% BEP on DCF ROR / IRR occurs when the selling price is fixed, then the BEP condition is suggest production level is 53,029 tons, while the BEP selling price is US$ 792.00 / ton.
SUGGESTIONS
1. PT. MMI is suggested to cooperate with the local entrepreneurs in South Konawe in conducting the project. The objective is to transfer the technology in the mining sector, to open a job opportunity for the local community, to follow the standard procedure for controlling and managing the environment around the mine, so the presence of PT. MMI will benefit not only for the company, but also for South Konawe society.
2. The company should manage the wastes from its activity wisely to avoid the negative environmental impact. As a result, the company should continuously monitor any changes of the environment either, physical, chemical, biological and socio-economic culture.
3. The local governments should support the company activities by building the necessary infrastructure such as electric energy, roads, bridges ports, and various regional regulation as well as the ease of getting permit to facilitate and accelerate the smelting phase of nickel ore during milling operations commence.
